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(57) Abstract: 



PURPOSE: To obtain a multi-layered felt fleece capable 
of easily giving, at a low cost, a multi-layered felt made up 
of plural layers differing in properties or characteristics 
from one another, and also having a potential to greatly 
expand its use as felt product because of favorable 
interlaminar bonded state. 

CONSTITUTION: This apparatus for producing multilayer 
felt fleeces is so designed that plural rotary cylinders 2a, 
2b each implanted with carding needles 1 on its 
circumferential surface are juxtaposed transversely, there 
are independently provided respective means 3a, 3b to 
feed felt materials A, B to the rotary cylinders 2a, 2b, both 




sides of a group of the rotary cylinders are respectively 
provided with the surface of conveyer belts 7, 7 mutually 
downwardly Inclined inward, there is afforded a space for 
felt material scattering under the group of the cylinders, 
and a partition plate 4 free to have downward length is 
provided between the cylinders adjacent to each other 
and into the space. 
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(54) PRODUCTION OF MULTILAYER FELT FLEECE AND APPARATUS THEREFOR 
(57)Abstract: 

PURPOSE: To obtain a multi-layered felt fleece capable 
of easily giving, at a low cost, a multi-layered felt made 
up of plural layers differing in properties or 
characteristics from one another, and also having a 
potential to greatly expand its use as felt product 
because of favorable interlaminar bonded state. 
CONSTITUTION: This apparatus for producing 
multilayer felt fleeces is so designed that plural rotary 
cylinders 2a, 2b each implanted with carding needles 1 
on its circumferential surface are juxtaposed 
transversely, there are independently provided 
respective means 3a, 3b to feed felt materials A, B to the 
rotary cylinders 2a, 2b, both sides of a group of the 
rotary cylinders are respectively provided with the 

surface of conveyer belts 7, 7 mutually downwardly inclined inward, there is afforded a space 
for felt material scattering under the group of the cylinders, and a partition plate 4 free to have 
downward length Is provided between the cylinders adjacent to each other and into the space. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of the multilayer felt fleece 
which has the multilayer structure from which the composition differs, and its equipment in the fiber 
used as a feh original fabric, and the fleece which is mixture, such as a resin. 
[0002] 

[Description of the Prior Art] The manufacture of the felt which has multilayer structure conventionally 
stuck the feh of single composition, and was made. 

[0003] However, the manufacture of the felt which has multilayer structure by such manufacture method 
required the man day, and was very disadvantageous in cost. Since a glue line furthermore intervened, it 
was inferior to a hand — become hard or a feeling of bottoming comes out ~ and, moreover, was 
disadvantageous also in respect of physical properties including absorption-of-sound nature. 
[0004] 

[Means for Solving the Problem] In order to solve these troubles, as a result of inquiring wholeheartedly, 
in this invention, the manufacture method of obtaining multilayer felt fleece easily by the easy method, 
and its equipment are developed. 

[0005] this invention manufacture method uses for the circumferential side two or more rotating 
cylinders which implanted respectively namely, a felt material It is made to disperse, felt material 
scattering space ~ each --**** ~ By mixing a boundary portion with the contiguity scattering object of 
each felt material scattering object after that, and pressing and pulling out in the direction of a 
laminating of each felt material scattering object from the lower part of this scattering space Each felt 
material is characterized by obtaining the fleece of the multilayer structure mixed in the boundary 
portion. 

[0006] Moreover, this invention manufacturing installation installs two or more rotating cylinders which 
implanted **** in the circumferential side in a longitudinal direction side by side. It prepares, a supply 
means to supply a felt material to this rotating cylinder ~ each --**** - Establish the conveyor-belt 
side which inclined inside mutually caudad toward the both sides of the installed rotating-cylinder 
group, and felt material scattering space is prepared under this rotating-cylinder group. It is effective to 
be between each rotating cylinder, and for it to be characterized by preparing the dashboard in which the 
length to a lower part is free in this feh material scattering space, to make a conveyor-belt side into 
permeability in this case, and to prepare a suction duct in the rear-face side of this conveyor-belt side. 
[0007] namely, the felt material which this invention equipment installs in parallel two rotating cylinders 
(2a) (2b) which planted **** (1) in the front face uniformly as shown in drawing 1 , and changes from 
fillers, such as synthetic resin, such as heat weld fiber or phenol resin, or natural resin, and an urethane 
foam, etc. to the side of this cylinder as a natural fiber, a chemical fiber, and a binder — ****** - the 
raw-material supply band conveyor (3a) (3b) thrown in by composition is formed, respectively and it 
was sent by raw-material supply conveyer (3a) (3b) -******.. j.^^ material A ~ Although it disperses 
in the scattering space (S) formed between the conveyor belt (7) which B was unraveled by **** (1) of a 
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rotating cylinder, and inclined inside the rotating-cylinder (2a) (2b) lower part, and (7) It falls without 
mixing right-and-left material by the vertical length adjustable dashboard (4) by which these scattering 
object was installed in the middle lower part of both cylinders. A part of material mixes the scattenng 
object of raw materials A and B, respectively in the boundary portion of the scattering object of nght 
and left at the point where this dashboard (4) went out, the fleece in the multilayer state of having the 
mixolimnion C of the material A and B on either side as shown in drawing 2 (5) pulls out, and it is taken 
out with a roll (6). 

[Function] In this invention, as above-mentioned, since the boundary portions (C layer) of the A horizon 
of multilayer fleece and a B horizon are portions with which some feU material scattering objects A and 
B with which composition differs are mixed at the time of scattering fall, the confounding of the fiber 
comrade in material is fiiUy made, and the interlaminar-peeling intensity after considering as a felt 
original fabric by post processing serves as what pasted up the felt of a monolayer and was made into 
the multilayer, and strength more than equivalent. This must have been discovered in what only carried 
out the laminating of the fleece and was made into the feh by post processing. 
[0009] Moreover, it becomes possible to change the composition of the multilayer fleece obtained by 
adjusting, the length, i.e., the downward height, of a dashboard between rotating cylinders. For example, 
the feh materials A and B will be mixed over the whole by the fleece which raised to the upper limit, 
made full open, and was manufactured or it removed the dashboard. In this case, the physical properties 
after considering as a felt original fabric by post processing become equivalent to the feh which carried 
out post processing of the fleece which supplied the feh materials A and B simultaneously and created 
them from the same conveyer. 

[0010] Moreover, the composition of the fleece which lowered and manufactured the dashboard as 
above-mentioned becomes the three-tiered structure of the C layer which is the A horizon from the felt 
material A, a B horizon from Material B, and a mixolimnion with Materials A and B. And if C layer 
becomes thin like drawing 4 and it becomes like this when a dashboard (4) is lowered more like drawing 
3 , the physical properties at the time of a feh original fabric will become almost equivalent to the 
Faminate of Material A and Material B except for interlaminar-peeling intensity. 
[001 1] Thus, it becomes possible by adjusting the height of a dashboard to manufacture easily the 
multilayer fleece for obtaming a feh original fabric with composition and the physical properties of 
arbitrary combination at one process. Therefore, the big advantage which manufactures the feh of 
multilayer structure advantageously economically is acquired. 

[0012] Moreover, the fall direction of the A horizon and B horizon used as the front face of the feh 
original fabric obtained can be more certainly adjusted by preparing the suction duct (8) which attracts 
the material which gives permeability to the conveyor beh (7) installed in the rotatmg-cylinder lower 
part as shown in drawin g 1 , and carries out mixed fall at the background. 

[0013] Moreover, increase and decrease of adjustment are arbitrarily attained m the character of the 
number of laminatings, or each class by carrying out or more 2 parallel installation of the rotating 
cylinder, installing the dashboard of variable length among these rotating cylinders, respectively, and 
changing the material supplied from each raw-material supply conveyer. 

[0014] The advantageous point about the example of the feh of two-layer structure is shown below. 
There are the following three kinds as a kind of feU currently manufactured conventionally first. 
[0015] (1) Cure feh : what mixed thermosetting resin, such as phenol resin, as a binder in fiber, such as 
man-made fiber and a natural fiber, and fabricated fleece at the creation afterbaking fiimace in the shape 
of a mat. (Fillers, such as an urethane foam, may also be included in a component.) 

(2) Forming felt : fabricate by instead of or combined use of the thermosetting resin in the above- 
mentioned cure feh in the shape of a mat using heat weld fiber or thermoplastics. Cold forming becomes 
possible when this felt reheats. 

(3) Semi cure felt : it is what made heating conditions sweet on the manufacture conditions of the cure 
felt, and was fabricated in the shape of a mat, and since this felt contains in a component many 
thermosetting resin in the state where it does not harden, the hot pressing of it becomes possible. 
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[0016] The examples of use and advantages of the felt of two-layer structure which combined two sorts 

among these are enumerated. 

[0017] Composition 1 (cure feU and cure felt) 

Since softness was required for the cure feU manufactured in quest of absorption-of-sound nature, when 
a setup of density becomes low, therefore it is used for a floor etc., a feeling of bottoming comes out and 
it becomes disadvantageous. Conversely, if a feeling of bottoming is avoided, density is raised and the 
cure felt is manufactured, a degree of hardness will go up and the absorption-of-sound effect will fall. 
Then, the cure feh of the two-layer structure which made the stiff cure felt the upper layer at the lower 
layer becomes very effective as floor underlay material which is excellent in absorption-of-sound nature 
and oscillating absorptivity, and does not have a feeling of bottoming about the cure feh softer than a 
floor line to the part containing noise like an automobile. Moreover, since lower layer density is 
reduced, it is advantageous in material cost and the big advantage which can attain lightweight-ization 
on the whole felt fiirther is also acquired. Moreover, the difference of the degree of hardness of the 
above-mentioned vertical layer is acquired also by adjustment of the amount of mixed resins besides the 
difference of the density at the time of fleece manufacture, and is the same also at adjustment of use 
fiber. Thus, the same effect is acquired by adjustment of combination composition including a bulking 
agent. According to this invention, such composition is easily obtained at one process. The effect that 
this effect is the same also in a forming felt comrade's combination and the combination of the semi cure 
felt is acquired. 

[0018] Composition 2 (forming feh and cure felt) 

the felt of composition of having allotted the cure felt to the forming feh layer and lower layer using 
coloring fiber expensive in the upper layer ~ all layers - compared with the feU of the composition 
using expensive coloring fiber, material cost becomes cheap, and it becomes very advantageous The 
same effect is acquired even if it allots the forming felt layer which is not colored [ cheap ] to a lower 
layer. Moreover, mold goods excellent in the design nature which has a coloring fiber layer on a surface 
are obtained by allotting and carrying out hot forming of the secure feh to a lower layer. Moreover, by 
doubUng and fabricating the forming feU to the irregularity of the floor of an automobile, when fit nature 
becomes good, and absorption-of-sound nature and oscillating absorptivity can be raised by leaps and 
bounds and the cure feh is shown in a surface, the big advantage whose feeling of bottoming is lost can 
be acquired, and it is [ in / the composition which allotted the forming felt layer to the lower layer and 
allotted the cure felt to the upper layer as an object for automobiles ] very effective as a material of the 
under floor material product According to this invention, such composition is also cheaply realizable. 
[001 9] Composhion 3 (semi cure feh and cure felt) 

The hot- forming article of the semi cure felt is used abundantly at the part of which thermal resistance is 
required. However, since the density and the degree of hardness of a moldings of the semi cure felt 
become high, the fault inferior to absorption-of-sound nature will be produced. Then, if hot forming is 
carried out with the composition which allotted the soft cure feh to the surface of the semi cure felt, 
when manufactured by the mat, in order that, as for the surface cure felt, the thermosetting resin in a 
component may complete hardening, a soft state will be held without a degree of hardness changing, 
and, on the other hand, the semi cure feh will be fabricated with subsequent hot forming by a 
predetermined degree of hardness and a predetermined configuration. Therefore, the cure felt which was 
rich in absorption-of-sound nature will be allotted to a surface, and the moldings excellent in a 
moldability and thermal resistance will be obtained. These products are very usefiil as parts for 
automobiles. According to this invention, such composition is also obtained easily. Moreover, in a 
binder component, this effect is similarly acquired by the surface, even if it uses tiie seen **** forming 
felt as an alternative of the cure feh. 
[0020] 

[Example] Using the feh materials A and B shown in Table 1 with this invention equipment of dravying 
3 , as the surface density and layer thickness of a felt original fabric after post processing became a value 
respectively as shown in a table, the felt fleece of two-layer structure was obtained, and it considered as 
the felt original fabric by post processing. In aJddition, post-processing conditions are heating 
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temperature. The heating method was made into the griddle clip lump heating method for 160 degree-Cx 



6 minutes. 
[0021] 
[Table 1] 
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B « ft 








3 0 0 s/m' 


lOn 




m. mm io% 


6 0 0 s/m' 


lOlB 



[0022] The physical properties of the obtained felt original fabric were measured as shown in Table 2. In 
addition, it is conventionally [ fi-ont Naka ] refined of the felt original fabric article of each monolayer 
adhesion of the feh original fabric of only a A horizon, and the feU original fabric of only a B horizon, 
and a comparison article says the felt original fabric article of the mere superposition of each fleece of 
Material A and Material B. 



[0023] 
[Table 21 












u m IS m 


(kg/aO 


0. 6 2 


0. 7 1 


0. 6 4 


MVhrtt: 30x200x20t 
l/M v**-MSt. I 2 0 On/ilD 




1. 7 


2. 1 


0. 40 


em-^tt: 100xl00x20t 



[0024] According to Table 2, it turns out that tensile strength and the peel strength of this invention 
article between layers are both also improving compared with elegance and a comparison article 

conventionally. 

[0025] Moreover, as shown in drawing 5 according to this invention, three rotating cylinders (2a) (2b) 
(2c) are installed. To the rotating cylinder (2a) (2b) of both sides, a raw-material supply conveyer (3a) 
(3b) is used. And to a central rotating cylinder (2c), each felt materials A, B, and C are supplied using a 
raw-material supply tower (9), and the equipment which prepared the dashboard (4a) (4b) which can 
move up and down freely between each rotating cylinder is also obtained. According to this equipment, 
as the fleece obtained is shown in drawing 6 , the fleece (5) of the multilayer structure of the 
mixolimnion D layer of each class of the felt materials A, B, and C, and a A horizon and C layer and the 
mixolimjiion E layer of a B horizon and C layer is obtained. 
[0026] 

[Effect of the Invention] Thus, according to this invention, it is simply obtained by the low cost, and 
moreover, since the integrated state between layers is also good, the multilayer feh which consists of 
two or more layers from which a character and a property differ has remarkable effects, like the use 
range as a felt product also spreads greatly. 



[Translation done.] 
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